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FUTURE DEVELOPMEDTS It 158n scygner

Pravda, vol 4k, yo 365 Academician A, [y, lesmeranov, President 2
Mosccw, 31 Dec 55 of the Academy of Sciences USSR

In the year 1956, the Sixt! Five~Year Flap will be launched. One may expect i
that in this five~year plan the role played by science ang by technolo.y as in- L

.
Tluenced by science will srov to a atill sreater extent, A
3
Science is penctratin; deeper <nto the life of Soviet society, openin; new ’
possibilities as rar a5 tecinolo ical PrOgress anc improvement of tae productivity .
of labor is concerned. It :1s0 advances the socialicy economy and leads to im- [
Provesients in the rellebein ; of in pa2ople and bro_ress of culture. However, |

We must be clearly aware of the [t that the tndeubted 2dvantazes of the social-
ist system as compared with the capitalist systen are not teing fully utiliged
in the sense tjatg the [reat, POwCY oL science isa buing put to it. maximum use

and thet we do everythins that ig neeessary [for the dcvelopment of science.

The Sixtn Five-Yeor Plan st form o tirning point in this respect. The
abysmal technolozical Yackwarduess of prerevolutionary Russig irmposed on the
Soviet Union the task of overtozking the technolosy of advanced capitalistic coun-
tries which were far atead of Russig as far as technical development is concerned.
The indexzs of the Fif'th Five-Year Plan tgstified to the foct that nev successes
have been achieved by the USSR a: far ag this tusk is concerned. With regard to
the rate of development in training specialists and the scope of thig training,
the USSR has moved to first place, with the result that alarm was created in the
US and Englend. In suen a field of modern technoloyy as the atomic energy induge
try, the Ceneva conference has shown tint the USSR has moved to the- forefront,

2 fact which world opinion recognizes. One may mention o number of other branches
of new technology in which major advances made by the USSR cannot be disputed.

At the same time, there are lags in some stbdivisions of technoloygy., For instance,
the automatization of production processes has not been developed sufficiently.
OQur railroad transportation and water transportation are too slow.

The July 195 Plenary Session of the Centrid Committee of the CPSU drew up
an extensive Program of tecunical development in the US3R. in carrying out this
Program we must make use of the new achieverents of world science and technol-
Oy by applying to actual technological problems resvlts wit), which we are already
familiar in a general sense from the scientific literature. In other words, con-
tributions made by world science must be utilizel under Practical conditions.
This vay can be and must be followed in our attenpts to overtake [roreign] tech-
nology in actual, practical applications. But inp order to overtake foreign tech-
nelogy, we must produce our own results and apply them rapidly and effectively,
For that reason we are faced with tpe necessity of inereasing shalply during the
Sixth Five-Year Plan our own scientific contributions and of paying increased
attention to theoretical science and scientific research,

The most immediate actual tesk in this respect is to include to the fullest
extent in scientific work the researchers ot higher educationgl institutions, who
comprise no lescs than 50% of all scientific workers of the USSR. This is a meas-
ure vhich follows immediately from the decisions of the July Plenary Session of
the Central Comittee, CPSU.

In striving for further technical advances, ve ought to utilize wisely and
efficiently scientific personnel of plant laborntories, higher educational insti-
tutions, specialized branch academies [the academies of medical Sclences, agri-
cultural sciences, ets. ], scientific institutions, and Tinally of the institutes
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of the Academy of Sciennes ISR Ceod coordlnation betveen 1l stoges of scien-
tific work will enable us Lo utilize most efficiently whe advanced selentifie
cadres for the solutior of the eardinal problems of science.

In carrying out this coordination, the attention of the highest range of
scientific organizations, i. &., of the Acadeny of Sciences USCR, the union
republic academies, and the specialized oranch seaderios, must be turned to those
subdivisions of science and to those problems work on which Will te capable of
revolutionizing major subdivisions of th: nations) “eonAY Just as, to give an
example, the discovery of antibiotics hus revolutionized nedicine.,

Ye must also concentrots op 1he applicavion of waruyal phenomena which are
already known and on tectnolo cnl processos vhiel: open vp new fields, such as
the use of oxygen ia retallurgy, the treatmer. of metuls by applying pressure,
the precise casting of metels in industrial zpplicutions, “he replacement of
[piston] steam engines with tv:bir

The Acadeny of {oiune loulorly ol the insvitutes of its
Department of Technic:zl Zeieness, is 24 ln work on problems of *his type.
The Institue of Metallurgy, scocther with toe speciclized branch scientific re=-
search imnstitutes of ithe Min stry of Ferrous Fetnllurzy of the USSR, is working
on the improvement of the of icieney of blast furnaces by applying oxygen.

[N

The Institute of Foss:i Fuels hus developed a new method of using coal,
vhich makes a wide range of couls suitable tor application In metallurgy. This
mwethod has made 14 Possible €0 inerasse Lhe production of all grades of ferroug
metal by severzl millions of tems without ircreasing the plant capacity.

Revolutionizing eff{ecis in sclence and technology are usually produced by
the discovery of new natural phenomena or new relitionships which have not been
known hitherto. To give a fos exanples, a vevolution in the technology of com-
munications was producsd by ‘the disc very of radio waves and a revolution in the
Synthesis of rubber as wall us oentirvely wew trend in the textile industry have
been produced by the discovery of macromolecules ond methods of synthesizing
them.

Practical expericnce shows thes oBe must conventrate mjor scientific and
technical efforts exrly enousn on new scient (ic discoveries which are of funda-
mental importance wnd of woich the sizraficanes has been recognized. OQOceasion-
ally we do not apply enoush persistence anl eon isteney in carrying out scientific
research until the very end. This

Bvery result of research which is of seientific iTportance must be taken
in'e consideration and discussed from the standpoint of the aivisability of further
elevoration of the result :s far ns the rosgivility of bringing altout radical
changes in technology is ccncervid. 1u cases where supplementary research will
show that the results open up future prospacts of strategic importance, il one
mey use this expression, a scientific breukibrongh and g major offensive on a
countrywide scale must be attempted.

The physicists, chemivts, and
pants in such a planne and success{
breakthrousu into the isne.wmost depth of
Lype for carrying out scieutific vork 11 5et up under the name of projects
in the United Stntes. One may mention s number of major scientific and rractical
results vhich have been abtaiy vy following +this method of planning and con-
ducting the work.

:0lotists of the Soviet Union must be partici-
ully earried out seientific and technical
atom.  Co.prehensive plans of this
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Yhet seientific and technical breakthrougis slovld be de during Lhe Sixth
Five-Yeur Plan on the basis of results obtained in prior scientific rescareh? A
number of tasks which come under this doseription have been drawn up by the Acad-
emy of Sciences USSR in cooperation with industriel scienticts. fThe yearly plons
of the Acudemy of Sciences are tased on cuxmying out vork of this type. Mnly a
fev examples of such probleus or tasks coan be #iven in 2 nevspaper article.

conduetors hes inereased at o
gormaniwa of the highest purity

During recent years the importance of gemi
high rate. Such semiconductors 25 cllicom -
have radieally changed radiotechnology 2nd * other fields of electrical en;i-
neering by making it possible to replocs 1 lotively large tubes with small
crystals of semiconductors which scrve w5 vectificrs and amplifiers. The devel-
opment of the thenry of semiconluctors +of outstending Jdiscoveries
in this field are to = major extent achievencnis which st be placed to the
credit of Soviet phrsicicts. USSR ply have snown that semnivonductors oo
be used for the direct transfermaiion : wchanism consisting of mo.ing
parts) of heat eneryy and ligib into o) 7 with deprees of efficiency
which are accepinble for mony rra + The cfficiency at present
reaches 107 and theorctical conside ihat it can be raised still
further. The new pobsibilities whicl ‘L Opened present us with techno-
logical tasks of irmmense significence ir ¢ ‘nvith the creation of a new
branch of engineering by means ol which w wat, and possibly also other forms
of heat, as well as energy supplied by the swvn, will be trensformed directly into
electrical energy.

It Is not out of the question that Lhe uew source of power will compete with
nuelear power and that the deserts of the not climatie region will become one of
the mejor sources ¢ power production,

Tae major tasks which have benn imposci on the Institute of Semiconduciors,
Leademy of Sciences UZSE, can be solvel only when the work is carried out in co-
operation with other institutes aehive in the fields of physics and chemistry aond
with design bureaus and industrizal plonts.

To give another example, the scienticus
fron{ as lar as techniques of caleuluticn -
calewlating machine BESH, which carries
operutions per second, iz appar iy oone o
lations which have already beon coyricd
of time correspoad to the work of o
meny hundreds of millions of rubles in - chine is already being
used in the publication nctivitios of e ! Getences USGR:  a nurber of
methematical tables have been oo ulnnad Uith Lhe aid of this machire and pub-
lished.

the USSR heve advanced to the tore-
eoncerned.  The large electronic

the averaze 7-5,000 arithmetic

wosu ropld in Europe. The calcu-
th chine Guring o short period
-Lors who would have received

Toge ther with the indusiry the iecn of Geiences USSR is enzages in work
on the developwent of nev models calenlzaling mochines which will be still more
rapid and cheaper.

The same principle can be applied in the orerction of caleulating machines
which are based on contuctless relay clreuits rather then electronic circuits.
Work on the fundamentol relationships per ining to uvhe operction of such ma-
chines is being conducted at tLhe Acadery of Zuiences UISR.  These wachines are
entirely new as far os their desisn is ¢ 4 and also with respect to some
advantages which they offer froam the st int of applications for specifie
purposes. One may in particular o pect bt they will have a memory which i

excepticnally prect both as far os capacity and lenglth ~f the time of retention
are concerned. This will moke it possible te develop information machines ol
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unprecedented scope capable of ceeumulating: in tleir memory huge stores of ir-
formation and data and then releasing this informetion and data in any desired :

combination at a very rapld rate. Once may expect that these machines and other ..‘l
machines will be first of all applied in statistics and Planning and subsequently
to that (and these will be much more complex machines) in scientific work for the

ropid selection of information on a desired subject from the inexhaustible stiore Vi
of data contained in Scientific publications. Machines of small capacity designed ko i
on this basis or on some other bosis may be o2depted to the control of Industrial N |

precesses. F .

A

Varients cf the same tyre of machines moy autometieally translate from one "

lanzuage into another on the basis of & scheme which has been set up for this

burpose. The first cxperimental dictionaries and schemes for translation from

the English language into the Russizn have already been ereated by the Academy %
of Sciences USSR. A fev dnys 250 @ BESH machine which had not been specially 14
cdapted for translating work completed the first brief experimental translation

and cerried out this %ask in en entirely literate wenner. It is true, of coursg,

that the distance between this first trioal znd the practical utilization of this

astonishing achievement of science is as sreat as the distance betveen the Tirst

airplene and contemporary aireralt. IErtensive work must be done before this

Sream becomes a practlically applied reality.

It is clear, however, that as o resull oi' this work we will acquire a
poveriul sewnis of increasing the productiv’iy of mental work. A nev era will
begin, the consequences of vhich one cannot overestimnte.

Such wachines are an essential supplement to the automotization of produc=

; tion processes which inc..ases the productivity of labor and, step by step,

’ frees hwsan veings of Torms of physical labor wiich are too strenuous, tiring,
or harm{uvl. Extensive cutomatization of' production processes is anobher task
vhich is of exceptional importence and scope. This Lask is being accomplished
by science and technolezy. It applies to o field where revolutionory changes
wst be nade.

Let us consider still another example.  Doviet chemical pbysics deserves o
considerchble amount of credit for developin; the theory of thre so=-called chain
reactions, perticularly of chain recetions wich branched chains.  Atomic
explosions cre also branched-chain reaction:, coxcept thot the stomic nucleus
poerticipates in them. Combustion and explovions are ordinary chemical reactions
vith bronched chains.  hile in an atonic ciplosion the carriers which propagate
the chains are nevirons, radicols fulfill this function in ordinary chemical
reactions. By controlling the radicols (i.e., by increasing their nusber or
inhibiting their formation) one may master ihe cowrse of the reaction. By con-
trolling the chain reaction of the oxidation ef hydrocarbon goses derived fron
the conversion of petroleum, it was possible to direct this reaction into the 4,
proper chamnel for the technical manufaciure oi’ formaldehyde, which is one o" the
principal intermedictes used in the chenical industiry.

The polymerizstion reactions which lead to synthetic rubber, polycthylene,
and a2 number ol other high-molecular polymers are also chain processes which in
this case are distinguished by the peculiarity tihat the carrier of the chain
(i.e., the radical) enters into the composition of the jrowing molecule. Soviet
chemists hove demonstrated this wWith a preut deree of clarity. Lately we hove
developed proaising variations of the syntiezis {vom cthylene of various proaucts
vhich have an intermediate moleculer velcht. This type of syntheszis is bosed on
an interrupted polymerization. Crude material for artificial Tibers, plasticizers,
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acids, ets., is obtained in this menner.  fhe rost extensive vtilization of the -
chemistyy of radiculs in seience ond practicol vork it one of the most imrertant | 3 AENEEY
tasks with vhich we ore faced, * :
This and similar major tasks will be solved on the basic of governmental [ﬁi
plens whieh wify into o single effort the activities of many offices, scientific [
institutions, and erterprises. A N
t1
Such plans, which are adapted to a definite stage of the progress of research ~;
on certain seientific problems, must include work on the introduction into Pro- H
duction of the brocesses in question and the developrent of a consunier demand., [ ]
The newer cnd more revolutionary a scientific achicvement, the more effort will
hove to be spent on development woik. t present sany yeors frequently elapse v
between the actual disecovery and its epplication in practicel work. One cannot 7

reconcile oneseli to this situation. Ten yeors a3o al. Leningred 2 remarkable
ultrasound microscope was designed vhich makes it rossible to see objects imbed-
ded iIn the thickness of o continuovs opaque nedium, i.e., e metal or a solid rock,
Up to now this important new discovery has not been utilized and developed in zn
sdequate manner. e ray clso wention in this connection another instrumecnty de=-
5lgned at Leningrad, i.e., an uliraviolet rzieroscope which, so to speak, expands
the scope of the color vision of human bein:;s and Jreatly incrcases the possivil-
ity of determining 2t o glance (on the basis of the wltraviolet color) the nature
of substances, tissues, ond other objects examined microscopically. The develop~
rent of thiz device, which revolutionizes in particular biolegical research, is
being carried out very slovly. One should not forget that the use of this device
has been expanded greatly abroad, although it was initially discovered in the
USSR,

The borderline fields of science develop more rapidly than the rrincipal
fielis. Under our eyes geochemistry, chemical Dhysics, and a number of other
branches of science have developed. Biochemistry has grown into o field of
science which is huge in scope and of the preatest s gnificance. lethods and
tools of investigution which hove been tuken {rom one science and introduced into
ancther often vield astonishing results. e murt therefare poy particular attention
to the developnent of borderline fields of science and to the sutual exchense of
research metheds between diverse branches of scicnee.

Utilization of new vhysical methods in biological research iz of particulor
importence for the rayid and productive developrent of biology. A striid:.,
example of thLis is the application of tracer atomrs. Soviet investizators have
used this method with o sreat deal of success in investigutions pertainine to
processes of metabolism, nutrition, ass'milation of carben dioxide by plants, a
ani synthetic processes tnking place in planis. 7ith the vse of the some rethod,
Tine chemi:al processes taking place in the cent:cl nervous system have been
investisated. In addition Lo extensive studies by the method of conditioned re- 1
flexes (accordin5 to I. P. Pavlov) the ectivity of Lhe brain is being investisaied
wvith the uid of nev electronic retheds.

Of the greatost importance olso is Turther penetration into the bLiological
micro-realm, i.c., that of the finest struetire of the fsvang orguniun. The
clectron mieroscore mokes this penctrotion possible by Cezrees of resoluticn
reaching down Lo the crorolecular struetire and viening up and Jdiscloc
irely nev aspects of the rieroscopic strueture. & creat role in these
catiens, in ition to the clectron aieroscope, s played by the wity levcton:,
an instrrent vhich is nob ryet being produced in the U3SR. The wWltranicroteson
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woke 1t posscible to prepare slices of any tissue down 4o $.01 microns thick ac
well ©s those of bacteria and ceven of virus particles. In this subdivision of
biology, ,ust oo in other Tields in which biophysics, biccheaistry, and histo-
chemistry forge zhead, one may cxpect the most novel discoveries in the contem-
poruxry tools aveileble for physicnl investizution areuvpplicd.

The nev five~ycar plun v form & Lurning point 25 far as the rate at
vhich th results »f scientilic reueurch are introduced into technology and into
life i concurieu.

The wost favorable conditions for the developnent of science have been created
in the Sovet Union. The ary of scientific workers of the USSR grows in quantity
and in the quality of their troning. Any shoricominzs in the orgenization and
vlonning of scientific vork must be eliminoted persistently end cdecisively. The
sclentifie orkers of the USSR are filled with a stiron:; desire to satisfy to an
ever=increasing extent the denmands put to them by the state, party, ond people
are constantly increcsing their active porticipation in the construction of
nist soeciety. e understend this oblizeotion not only in the sense that
provlems vhich have already been set must be solved, bui nlnm in the sense that
nev scientilic rescarch must be corducted which will undoubtedly .pen up new and
_reater prospects Ior an extensive cdevelopment of the preductive forces of the
country and of ‘he spiritucl resources of ovr society. Every scientific worker
bepginning with the criployee of a plant laboratory and ending with the worker at
an ocadeny institute ill contribute his part ot the advance of sclence and to
the reinforcement oy the bond between science and practical developments.

Soviet scicnce in the course of its development widens to an ever-increase
ing extent 1ts contacts with international science. It regords increasing con-
tacts betveen scientists of different countries as an important tool by means
of vhich pzaceful cooperation between notions is consolidated.

Sovlet sciepec will advance to new victories in 1956.

B Sanitized Copy Approved for Release 2011/07/08 : CIA-RDP80-00809A000700250035-4




